Bignosiai Il erany BeceykpaiHcbKoOi YUHIBCHKOI 0JIiIMITIad 3 MATEMAaTHKHU
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3. CtopoHa camoro OUIBIIOTO KBajipaTa (3 BEPIIUHOIO

A) Oinpllie CTOPOHM APYroro 3a BEJIMYMHOK KBajapara (3
BepurHO0 C) Ha A0BXKUHY Biapizka AB=11 cm (puc 1).

Cropona Apyroro 3a BEJIMYMHOIO KBajpaTa OiibIle

CTOPOHH TPETHOTO 3a BETMUMNHOIO KBajparta (3 BepIIHHOIO E)
Ha JOBXKUHY Biapizka CD=5 cM. A #ioro ctopoHa OijbIiie

CTOPOHU CaMOro MaJeHbKOTO KBaJpaTa Ha JOBXKUHY BlJpi3Ka
EF=13 cM. OTxxe, cTopoHa OUIBIIOr0 KBajipaTa OuIbllie CTOPOHH CaMOTO MaJIEHbKOTO
KBajpaTa Ha JOBXHUHY Biapizka GH=11 +5 + 13 =29 cwm.

Biamosine: 29 cm.
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5. Uucnol75 cknagaeTrbesi 3 MHOKHHKIB: KUIBKICTD JIFOJIEH, SIKI CHIJIa M Ta BapTICTh

1 cuiganky. Pozknagemo 175 na mpocti MHOKHUKA: 175=5-57.

[Tpumnyctrumo, 110 KIIBKICTh JIPY31B, K1 CHiaIM MOXe OyTu — 5, 7, 25, 35.



OcranHi nBa npunymeHHs 251apy3iB 1 35 Apy3iB HEIWCHI, OCKUIBKM JIOIjiaTa
ckianae 230 rpuseH 1 330 rpuBeH BIJNOBIAHO, IO CYNEPEUUTh YMOBI 3a]1aul.

SAxmio 5 npy3iB CHIiJAa€e, TO BAPTICTh CHIJIAHKY CKJIaJa€e 35 TpUBEH.

SAxiio 7 npy3iB CHiJA€e, TO BApPTICTh CHIJIAHKY CKJIaJa€e 25 TPUBEH.

OCKIIBKY KUTBKICTh INUIATHHKIB 3a CHIJAHOK Ha 2 MEHINE, HLK THX, XTO CHIJIA€, TO
KUIBKICTB JIFOJICH Ha CHIJIAaHKY 7.

Bigmosins: 7.

7 kaac

1. Hexait Anmpiit 3agymaB unciao X. Toxi 3a ymoBoro 10X + 5 — (8x — 4) = 2021.
3B1acu X = 1006.

Biamosine: X = 1006

2. Hexaii pi3HHIIS BiKy MEPIIOi Ta IPYroi JUTHHH — X , APYTO1 Ta TPEThOi — Y .

Tonl Ha yac MIX HapOJKEHHSM NEPIIOi Ta TPEThOi (TOOTO PIK TOMY) BIK POJAMHHU
30LIBIIMBCA Ha 3(X +Y) + Y: Bik TpbOX 0Ci0 — OaThKiB Ta CTapmiol AWTHHH — Ha X+Y |
CEepEeAHbOI JUTUHU —HA Y .

Tomi 3x+4y = 70- 45= 25. B

Kpim Toro cymapnuii Bik JIiTel Ha 3apa3 CKIIAJaE:

(x+y +1) +(y +1) +1=14 = x + 2y =11.
x=3,y=4.

Tomy 3apa3 nitsm 1, 5, 8 pokis.

Bignosins: 1, 5, 8 pokis.

3. Ilo3znaunmo ~ MAC =~ BAN =a (puc. 3),

2NAM =2 ANM =5.

Tonmi A =2a+p,a3 AACN ~«C =180—a-25.

Ockinbku TpukyTHUK ABC piBHOOEApEHUH,

To 30+36=180°= ~ CAN=a+£=60°. ‘

BiI[HOBiI[B: 60°. A Pucynox 3

4. 13 yMOBHM 3aJaui BUIUIMBAE, 110 CHH KOXHOTO pa3y HApaxOBYyBaB TPETUHY BIJ
3arajJpHOTO YHUCia BCIX f07dyHb. TOMy MICIs TPETHOTO €Tamy iXHHOTO PyXy HHM Oyiu
MOpaxoBaHl MO OJHOMY pa3y BCi sI0JyHI. A OCKUIbKH sI0JYHI Ta TPYIIl YepryroThcs U
OCTaHHS 3YCTpI4 TaKOXk BimOynacs Mij TPYyIICI0, TO 1€ € Ta cama TpyIia, BiJ SKOI BOHU
MOYMHANHU CBIN PyX.

5. SIxmo mroguna Hapoauiacs 30 ciyHs, TO BOHA JacTh MapHY KUIBKICTh CTBEPIHHUX
BiamoBiaei. Posrimsaemo 30 nmroaei, siki Hapoauirces B ciddi, ane He 30-ro uncia. Koxken 3
HUX JaCTh OJHY CTBEPJHY BIAMOBiAb (JIULIAp MPO CiueHb, a OpeXyHU Mpo 4Yucio). Tomy
OyJie mapHa KiJbKICTh CTBEPIHUX BIAMOBIACH.

Tenep posristHeMo 10 mroneid, saxi Hapoawucs 30 yucia, aje He B CIYHI .

KoxeH 3 HuX AacTh OJHY CTBEpJHY BIAMOBIAL (JULAPI PO YKCIO, a OPEXyHH PO
ciueHn). ToMy 3HOBY Oyjie MapHa KUIbKICTh CTBEPAHUX BiANOBIJIEH.

A BcCl 1HIII JaAyTh MapHy KUIbKICTh CTBEPJIHUX BIANOBIIEH (Iuiapi oOuaBa pasu
JTaAyTh HETaTUBHY BIJANOBIAb, a OpeXyHy 0OuABa pa3u CTBEPAHY BIJOBI/b).

TakuM 4MHOM, MOBUHHA OYTH MapHa KIIbKICTh CTBEPIHUX BIIMOBIIACH.

AJe y 3BiTi BKa3aHo, III0 CTBEpAHUX BianoBiaeit 60+77=137.

Ie o3Hauae, Mo y 3BiTI HEBIPHI JAaHi.

BiamoBinb: y 3BiTI MICTUTBCS XHOHA 1HPOpPMAITIS.




8 kiac

1. [x—2021-2023 + x=0
|x—2021 -2023=—X a6o |x—2021—2023 =X

a) |x—2021 = 2023 x
x—2021=2023-x abo x-2021= x — 2023 ;

2x=4044 a60 0x=-2
x=2022 KOPEHIB HE MaEe.

6) |[x—2021 = 2023+ x

X—2021=2023+x abo x—2021= —x — 2023 ;

0x=4044 260 2X= 2
=1

KOPEHIB HEMae
[lepeBipka mokasye, 1110 KOpeHEM PIBHAHHS € yuciao X= — 1

BignoBige: x=— 1.
2. Hexai mBUAKICTH MOTOIMKJIA CTAHOBHUTH X (KM/TOT), TOJII IIBHAKICTH aBTOMOO1ISA

4x (km/TO1), @ MIBUAKICTH JiTaka — 40X (km/Tox).
Hexait S — 25% ycporo nuisixy, Toai 75% ychoro Huisixy CTaHOBUTH 3S , a BeCh
.. . 4S S
nuisix — 4S . 11lo6 mpoixatu Bech MIIAX aBTOMOO1JIEM 3HaIOOUThCS Yac 71=—— = —, a mo0
noxonatu 75% uwiAxy diTakoM 1 pemty 25% UIUisiXy MOTOLMKIOM, 3HAJIOOMTBCS 4ac

3 S 35 .
o= +—= +T,, 3B1aku 15>T7
40x x  40x
Bianosiak: mBuUAIIE MPOiXaTH BECh IIUISIX aBTOMOO1JIEM.
3. I3 yMoBHU 3ajadi BUIUIMBAE, 10 CHH KOXHOTO pa3y HApaxOBYBAaB TPETHHY Bijl

3arajJpHOTO YHuCia BCIX s0ayHb. TOMy TMiCHs TPETHOTO €Tally iXHBOTO PyXy HUM Oynu

MOpaxoBaHl MO OJHOMY pa3y BCi sI0JyHI. A OCKUIbKH sO0JYyHI Ta TPYIll YepryroThCs U

OCTaHHS 3YCTpI4 TaKOXk BimOynacs Mij TPYyIICI0, TO 1€ € Ta cama Tpylia, BiJ SKOI BOHU

MOYMHANIK CBIM pyX. 3po3yMmino, IO MPH I[bOMY CHHOM TaKOX IO OJHOMY pasy Oyiu

nopaxoBaHi BCl sS01yKa Ha sI0JIyHSIX HABKOJIO 03epa. A OCKIJIBKM Ha MEPUIUX JIBOX eTamax

BIH HapaxOBYBAaB JIMIIE IO YETBEPTIN YACTHUHI BiJ HUX, TO HA TPETbOMY €Talll HapaxyBaB
C

MOJIOBUHY BCIX SIOJIYK, CTIJIBKH XK, SIK 1 0AaTHKO. B
BianoBiae: mopiBHy. 7
4. Ockinekn « BAC =2 DAC =45°, to AC — Oicektpuca f
2 PAQ (puc. 4). SAxmo 2 QPN=2NCB=a, ZPCN=2NPC =5, ]

3Biacu £ QPC=a+p.
Oxpim Toro, £ PCD =90° — (a+f), otske £ CPD = a+p,

T06TO0 PC — Gicextpuca ~ QPD.
i 1Bi GicekTpucH nepeTHHAIOThCA B Toulll C , aime Tomi
A
Pucvaox 4

s APAQ 1 6icextpuca ~ PQB mae mpoxoautu uepe3 C, To0TO
2QPC=2CQB=y , 3Bincu £ AQP=180°-2y ta ~BCQ=90° —y,

1o ¥ Tpeba OyJIo JOBECTH.

5. ¥V kBagpati 8x8 — 64 KIITHHKH, a B KOXHIM OTpuMaHiii ¢irypui — 1o
4 xmituHKY. Tomy BCchoro orpuMaiu 16 ¢irypoxk.

3HalIeMo cyMy MEPUMETPIB BCiX OTpuMaHUX (Pirypok. OCKUIbKH TPaHUIISI KOKHOTO
po3pi3y BXOAWTH y TMEpUMETp ABOX (Irypok, TO J0JaMO A0 IEepUMETpa KBajpara

MOJIBOEHY JOBXKUHY po3pi3iB: 32+2-54=140.



IlepumeTp kBaapara 2x2 piBHHMH 8§, a mepumeTrp NpsAMOKyTHHKA 1x4 piBHuit 10,
T00TO Ha 2 Oinbiie. ko 6 Bci 16 dirypok Oynu KBaapatamu, TO iX MEPUMETPU B CyMi
nopiBHioBanu 0 16-8=128. Ile na 140-128=12, menme, Hix Hacrpapai. Jia 301IbIICHHS
3arajgpHOTO MepuMerpa Ha 12 moTpiOHO 6 KBaaparTiB 3aMiHUTH Ha MPSIMOKYTHHKH. ToMmy
NPSMOKYTHHKIB OyJs10 6, a kBaapatiB — 10.

A60 8x+10(16-x)=140 3Bigku x=10.

4x + 4y = 64,
Abo Xty
8x +10y =140.

BiamoBinb: mpsMokyTHHKIB 6, kBagpatiB 10.

6. 3posymino, mo n > 1. [Tokaxemo, mo Ha 3 TPSIMOKYTHUKH, SKi 3aI0BOJBHSIIOTH
YMOBI 3a/1a4i, po3pi3aTu KBaapaT HEMOXJINBO. binbiie Toro, OynemMo moka3yBaTH, 10 Ha
TPU MPSIMOKYTHHUKM 3TITHO 3 YMOBOIO 3aJad4l HEMOXXJIMBO pO3pi3aTH ¥ JOBUIbHUUN
MPSIMOKYTHHK.

Criouatky 3ayBa)KMMO, IIO SKIIO MPSMOKYTHUK PO3pI3aHO Ha J[Ba MPSMOKYTHHKA,
TO cepell TOBKHUH IUX JBOX MPSIMOKYTHHKIB € OHaKOBI. [IpumycTumMo, Mo nmpsMOKyTHUK
ABCD pospizano Ha Tpu npssMokytHukd P; Q i R. Tomi 3HalaeThess MPSAMOKYTHHK, IO
MicTuTh TipuHaiimi 2 3 BepmnH ABCD; Hexaii 1ie npsMokyTHUK P 1 Hexail BiH MICTUTb
BepiInHy A.

Toni BiH He Moxe MicTuTH BepiuHy C 1 Mu MOkeMO 0€3 3MEHIIICHHS 3arajbHOCTI
BBaXKaTH, 10 BiH MicTUTh BepiuuHy B. Tosl cTopoHHM mpsMokyTHHKa P € mapaiebHuMH
no cropin mpsmokytHuka ABCD, a omke mnpsmokytHukn Q Ta R € wactuHamu
NPSIMOKYTHHUKA, KW 3aJMITUBCS IMICISA BiIpi3aHHS MPSAMOKYTHHKA P BiJ pSMOKyTHHKA
ABCD. Ane Toni npsmokyTHuKH Q Ta R MaloTh 0JHAKOBY CTOPOHY, 1110 HEMOKJIUBO.

Bignosias: n = 5.

9 kJiac.
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2 I3 yMoOBHM 3amadi BUIUIMBAE, IO CHH KOKHOTO pa3y HApaxOBYBaB TPETHHY Bijl
3arajbHOrO YHUcia BCiX s07ayHb. TOMy MICHS TPETHOTO €Taly iXHbOTO pyXy HUM OyiH
NOpaxoBaHl MO OJHOMY pa3y BCl A0dyHI. A OCKUIbKM SIOJIyHI Ta TpyIIl YepryloThCs U
OCTaHH$ 3yCTpid TAaKOX BimOynacs MiJ Ipylielo, TO L€ € Ta caMa rpylla, Bia sIKOT BOHU
NOYMHANK CBIl pyX. 3po3yMmijio, IO MPU LBOMY CHHOM TaKOX IO OJHOMY pa3y Oyiu
nopaxoBaHi BCl si0JyKa Ha sIOJyHSX HaBKOJIO 03epa. A OCKIJIbKM Ha MEPIIUX JABOX eTarnax
BiH HapaxoOBYBaB JIMIIIE TI0 YETBEPTIN YAaCTHHI BiJl HUX, TO HA TPEThOMY €Tarl HapaxyBaB
MOJIOBUHY BCIX SIONYK, CTIIBKHU XK, AK 1 0aTHKO.

Binmosias: mopisny.

3. a5 A2 :

c b a+b
JIoMHO)KHMMO OOMBI YaCTUHU HepiBHOCTI Ha bc(a+b):

ab(a+b)+c?(a+b)>4abc < c?(a+b)—4abc+ab(a+b)>0.
PosrnsnHemo 11 sik KBaJpaTHy BITHOCHO C . OCKUIBKH TUCKPUMIHAHT:



D =16a°b” —4ab(a+b)? = —4ab((a+b)? — 4ab) = —4ab(a—b)* <0.
TO HEPIBHICTh CIPABIKYETHCS, 00 TOAI 111 QPYHKIISL — HEBIA €MHA.

4. TTokaxemo, mo £ A;C,B1=45°. Posrnmsaemo piBHoOenpeHi TpukytHuku AB;C; 1
BA;C; (puc. 5).
1 1

Maemo 2 AC.B; = 900—5 Z BAC 1 £ BC/A; = 90°—E Z ABC, Toni

/ ACiB, = 180° — £ AC,B; — / BC,A, = % (/ BAC + / ABC) = 45°

A O ) B
Pucynok 5

5. IlomiTMO, 10 B KOXHOTO JHIAps Xo4ya O OAMH 13 CYCIJIB MOBUHEH OyTH
opexynoM. [Tokaxemo, 1o OGpexyHiB MOBUHHO OyTH HE MEHIIE 3 (TaKk MU MOKaXeMo, 10
JuIapiB He OubIIe 6).

Hexait OpexyHiB He Ouibie 2, TOMl 3HAWACTHCS «BEPTUKAJIBHUU PSA» KIMHAT, Y
SKUX MEIIKAIOTh JIMIIE JUIapi. Ajie TOJ1 y KOKHOTO 3 LUX JIUIAPIB MOBUHEH OyTH CYCI]
Oopexyn (i m cycigu pisHi). Tomy OpexyHiB He MeHmie 3. [lokakeMo, sSK MOXYTb
nocenutucs 6 auiapis i 3 OpexyHa.

J |b JI
J |1 b
b |JI JI

Bignogiak: 6 aumapis.

6. 3po3ymio, mo n > 1.

[Tokaxkemo, 10 Ha 3 MPSMOKYTHHUKH, SIKI 3aJ0BOJILHAIOTH YMOBI 3aj/iayi, po3pi3atu
KBaJpaT HEMOXJIMBO. binmbmie Toro, OyneMo moka3yBaTH, L0 Ha TpU NPSMOKYTHUKH
3T1JIHO 3 YMOBOIO 33j1a4l HEMOKJIMBO PO3p13aTH ¥ TOBIITLHUN MPSIMOKYTHHK.

Criouatky 3ayBa)KMMO, IO SKIIO MPSMOKYTHUK PO3pI3aHO Ha JBa MPSMOKYTHHKA,
TO Cepell TOBKHUH IIUX JBOX MPSMOKYTHHKIB € 0JHAKOBi. [IpuiycTMo, 110 IpsSIMOKYTHHK
ABCD pospizano Ha Tpu npsmokytHuku P; Q i R. Toxi 3HalaeThcss NMPSIMOKYTHHK, IIIO
MicTuTh TipuHaiimi 2 3 Bepmnd ABCD; Hexaii nie npsMokyTHUK P 1 Hexail BiH MICTUTb
BepHIMHY A.

Toni BiH He Moke MmicTuTu BepimHy C 1 MU MOkeMO 0€3 3MEHIIICHHS 3arajibHOCTI
BBaXKaTH, 10 BiH MicTUTh BepiiuHy B. Tonl cTopoHu npsMokyTHHKa P € mapanebHuMu
no cropin mpsmokytHuka ABCD, a omke mnpsamokytHukn Q Ta R € wactuHamwu
NPSMOKYTHHUKA, SIKUI 3aJIMIIUBCS MICIsl BIIpi3aHHS NPSAMOKYTHUKA P BiJ MpsIMOKYTHHKA
ABCD. Ane Toni npssmokyTHuKH Q Ta R MaloTh OJHAKOBY CTOPOHY, 1110 HEMOKJIMBO.

IToxasxkemo, mon =4.

SIxkmo kBaapar ABCD pospizano Ha wotupu mnpsmokytHuKa P; Q; R; S 3rimno 3
yMOBaMHU 3aj1al, TO KOKEH 3 HUX MICTHTh O OfHIi BepmuHi kBaapara ABCD, ockinbku
iHaKMIe JESKUA MPSIMOKYTHHK OyB OM poO3pi3aHMM Ha TpH NPSIMOKYTHUKH 3 PIZHUMH
cropoHamu. ToMy CTOpOHM KOKHOTO 3 MpsiMOKYTHUKIB P; Q; R; S mapanenbHi ctopoHam



kBagpaTa ABCD, a oTke MICTITh MO TpH BEpIIMHU Ha cTopoHax kBajapata ABCD 1 ogniit
BEpIIMHI BCEPEAMHI HHOTO. byemMo BBaxaTH, 110 BEPIIMHAMH MPSIMOKYTHHKA P € ToukH
A; Py; K; P, (P1 ¢ AB); Bepmmnamu Q € touku B; Qg; L; Q, (Q; ¢ BC); Bepmunamu R €
touku C; Ry; M; R, (Ry ¢ CD) i Bepumnamu S € Touku D; Si; N; S2 (S; ¢ AD).

Toni P, =Q,, P, =S;, Q1 =R, 1S, =Ry,60 iHakie BIAIOBIAHI BiApI3KK HE HAJIEKATh
*oaHomy 3 npsMokyTHUKIB P; Q; R; S.

Sxmo K cmiBnmamae 3 M, To Bci wotnpu Toukm K; L; M; N crmiBmamarors i cepen
JOBXUH cTOpiH nMpsAaMOKyTHHKIB P; Q; R; S € ogHakoBI.

Sxmio Bigpizok KM mapanensruit 1o croporu AD, To mpsimokytHukn Q 1 R MaroTh
OJTHAKOBY CTOpPOHY; a sIKIIO cTopoHi AB, To mpsMokytHukn P 1 Q MaioTh omHAKOBY
CTOPOHY.

Tomy Bigpizok KM He mapanenpHHil A0 >xomgHOi 31 cTtopiH KkBaapata ABCD.
[TpoBenemo yepe3 Touky K mpsimi, 1110 mapanenbHi ctopoHaM kBagpata ABCD.

Bonu posouBarots kBagpar ABCD na wotupu npsmokyTtauku P; Wi, W,; Wj, i
BBakaemo, 1110 Bepmunu B; C i D nanexars npsmokyraukam Wq; W, i W BignosiaHo.

OTtxe, Touka M nexuTh Bcepeauni ogHoro 3 npsiMokyTHUKIB W1; W, a6o Wi.

Axmo M nexuts Bcepenuni W; abo Ws, To cepenuna Binpizka KM He HanexuTh
KogHOMY 3 IpAMOKYTHHKIB P; Q; R abo S, o HeMoxIuBo.

Tomy M 3Haxomutbes Beepeauni W,. Ane Toai mnpsaMokyTHHKH Q 1 S
MEPETUHAIOTHCS, 1110 HEMOXIUBO. [Tpuiinuin 10 cynepeyHocTi.

BignoBigs: n = 5.

10 kaac

1. 2020x°+hbx+2021=0, 2019x*+bx+2020=0, x*+bx+2019=0.

. . . 2021
3a Teopemoro, oOepHeHOI0 T. BieTta, 100OyTOK KOPEHIB MEPIIOrO PiBHSIHHS 2020

. . 2020 . .
JTOOYTOK KOPEHIB JIPyroro piBHSHHS 2019 100yTOK KOpeHiB TpeThoro piBHsSHHS 2019.

OT1xe, 100YyTOK KOPEHIB BCiX PIBHSAHb, 3alIMCAHUX HA JIOIIII1, IOPIBHIOE

2021 2020 5)19=021

2020 2019
Binnosins: 2021.

2. Jlns pmomatHuX ymcen a, b, mo 3aJ0BONIbHAIOTH yMOBY a-+b <2, moBemiTh
HEPIBHICTD:
1 >+ 1 3 < 2 .
1+a° 1+b° 1+ab

3poOuMO TaKi NepeTBOPEHHS:
2 1p2 1+a2)(1+b?)+1-ab? —a?p? —a?p? _
1 1 _ _2+a’+b? _ (1+a”)(1+b%) — 14 _1-a%° q41-a’® _q,1-ab_ 2

1ra?2 = 1+b?  (@+ad)1+b?)  (1+a?)(1+b?) @+a?)1+b?) ~ ©  (+ab)2 ~  l+ab  1l+ab

OCKIIBKH 3 HEPIBHOCTI MiX cepeaHiMu jerko orpuMary, mo (1+a®)(1+b?) > (1+ab)?.



3. ITobynyemo touky E', cumerpuuny touul E BigHOCHO 4
croporn AC (puc. 6). Ilomitnmo, mo Touka F mexuTh Ha |
npsmiit DE', 60 Z/DFC = ZEFA = ZE'FA y cuny cumerpii.

I3 npsamokyTHHX TpukyTHUKIB ABC 1 BCH oTpumMaemo

/ZE'BC =90° - ZACB = ZBAC.

ITomitumo, mo /BAD = =/CAE =ZCAE'. E

Orxe, /DAE' = /CAE' + /DAC = /BAD + ~/DAC = 4
/BAC = ZE'BC. -

YorupuxkytHuk ABDE' — Bnincanmii. K
Ocxkxinmekn ZABD = 90° , to ZAE'D = 90°. Tomi B cumy B D C
cumetpii ZAEF = 90° , mo # HeoOXi1THO JOBECTH. PrcyHok 6

1 . . .
4. CuH KOXHOT'O pa3y HapaxoByBaB —1B1I[ 3arajJbHOIo 4ucjia BC1X H6J'IYHB. ITicnsa
n+

(n +1) eTamy HUM OyJu MMOpaxoBaHi MO OJHOMY pa3y Bci s0ayHi. OTKe, OCTaHHS 3yCTpid
BiJIOyJIacs Mij rpyIIeto, Bijl KO BOHU MOYMHAIU CBiH pyX. [Ipu 11boMy CMHOM 1O OTHOMY
pasy Oysu rmopaxoBaHi i BCl s0Iyka Ha S0IyHAX HaBKoJIO o3epa. Ha mepmux N eranax BiH

1 . . .
HapaxXxOByBaB IIO —2 YaCTUH1 Bl HHX, @ Ha OCTAHHBOMY — IIOJIOBHHY. I3 P1BHOCTI1
n+

% +% =1 3HaxonuMo N=2. Taka cuTyallis peaibHa, sSIKII0, HAPUKIIAJ, IepeBa pOCIU Ha
OJIHAKOBHX BIJICTAHAX MIXK CYCIIHIMU 3 HUX, OaThKO PyXaBCs BJBIY1 IBUJIIIIE 34 CUHA, 1 HA
NEepIINX ABAALATH SOIYHIX CUH HapaxoByBaB 1o 10 s01yk, a Ha pemTu aecsaThox — o 20.

Biamosine: mis h=2.

5. IlomiTMO, 10 B KOXHOTO JHIapsg Xo4ya O OJMH 13 CYCIJIIB NOBUHEH OyTH
opexyHoM. ITokaxemo, o OpexyHiB MTOBUHHO OyTH HE MeHIlE 4 (TaKk MU MOKaXeMo, 10
nMapiB He OibIe 12).

Hexait OpexyHiB He Ounbie 3, TOM1 3HAWUACTHCS «BEPTUKAIBHUN PSAI» KIMHAT, Y
SKUX MEIIKAIOTh TUIBKU JHIApi. AJle TOJI Y KOXKHOTO 3 IIUX JIMIAPIB MOBUHEH OYTH CYyCia
opexyH (i i cyciau pizHi). Toxi OpexyHiB He MeHIe 4.

=T ==
===
o ===
===

Bignoiap: 12 numnapis
6. BiamiTuMo, 1110 TOBINBHUHN MPSAMOKYTHHK 13 palllOHATbHUMHU JOBXHHAMHU CTOPIH

m . ] . ]
0 < —;B <1, p; g; Mm; n eN, MoXkHa po30uTH Ha CKIHUEHHY KIIBKICTH KBaapatiB 3
nq
. 1
parioHaIbHO CTOPOHOIO — .

nq
[Mokaxxemo, IO SKIIO 3aJaHO JOBIIBHUI HAOIp JomaTHIX uucen @; . a, KeN i
KBagpaT 3 pallOHAILHOK IOBKHHOK CTOPOHM &, TO HOTr0 MOKHAa po3pi3aTH Ha
5 mnpsMokyTHUKIB, Tak, mo0 yci 10 nOBXMH CTOpIH LUX NUPSIMOKYTHUKIB OyiH
parioHabHI, pi3HI 1 HE TOPIBHIOBAJIM JKOJHOMY 3 YHCEI 8y, ..., 8k, Ke N.
[TouneMo 3 KOHCTPYKIi IIOJ0 po3pi3aHHs KBajapara 31 CTOpoHOK 13 cM Ha
5 mpsAMOKYTHHKIB Tak, 1100 cepen 10 HaTypalbHHUX YHCEN, IO 300paXKyIOTh JTOBXKHHH



CTOPIH MPSIMOKYTHUKIB Yy CaHTHUMETpax, He OyJo OJHAKOBUX. Y I[bOMY pO3pi3aHHI
CTOPOHHM YCIX MPSMOKYTHHKIB TTOMIAPHO Pi3HI 1 paIllOHAJIbHI.

Bubepemo pamionansae ¢> 0 Tak, mo0 ycl CTOpOHH MPSIMOKYTHHKIB Oy/u OlibIini
32 ¢ 1 100 PI3HUIS AOBXKHUH AOBIIBHUX JABOX CTOPIH MPSIMOKYTHHKIB Oyia OIIbIIO0 3a
2 ¢ . IcHye HeckiHUEHHA KUTBKICTh CIIOCOOIB BUOpATH TaKe & .

MonugikyeMo po3pizaHHS MPSIMOKYTHHKA TaKHM YHMHOM: CTOPOHH «MaJICHBKOTO»
NPSIMOKYTHUKA BcepeAauHi 301IpImmMO Ha 2¢ (MO & BIIIBO, BIOPaBO, yBEpX 1 BHUB);
TOJI B KOKHOTO 3 IHIIUX YOTUPHOX MPSMOKYTHHUKIB JIBI CTOPOHM 3017bIIATHCS, a MBI
3MEHINIATHCS HA & .

Y cumy BUOOPY ¢ yCI CTOPOHM HOBHUX IT'SIThOX TNPSIMOKYTHHKIB 3aJHIIATHCS
pI3HUMHU.

OxpiM TOTO, 32 PaXyHOK BHOOPY & MH MOXEMO JIOCSTTH TOTO, 1100 JOBXKHHU ITUX
CTOpIH HE OPIBHIOBAIM KOJTHOMY 3 YHCEI Ay, ...,8k, , Ke N.

Termep mokaxemo, SK MOYHa OTPUMATH HECKIHUECHHMH HaOIp dymcen N, 1o
3aJI0BOJIBHSAIOTBYMOBI 3aj1aui.

Moxemo BBaxXaTH, 1110 MOYaTKOBHUM KBaJIpaT Ma€ JOBXHHY 1.
2

: . 1.
Po3pixkemo #oro Ha 1Ba MPSAMOKYTHHKH 1 X 3 1 x 3
[Mepmmii 3 1UX NPAMOKYTHHKIB pO3pIKEMO Ha KBaapaTh 3 palllOHAJIbHUMHU

JOBKMHAMH CTOpIH, a TOTIM KOXEH 3 IMX KBaapariB mmo uep3i po3id’eMo Ha

. . : . 2
S NPSAMOKYTHUKIB Tak, 00 JOBKHUHU CTOPIH LIUX MPSIMOKYTHUKIB HE TOpIBHIOBAIH 1, 3 a

TaKOXX JOBXHHAM CTOPIH NMPSIMOKYTHHKIB, SIKI OTpUMaHO TpU PO3pi3aHHI MomepemaHix
KBaJIpaTiB.

OTpuMaeMo po3pi3aHHsS TOYATKOBOTO KBajpaTra Ha CKIHYEHHY KUIBKICTh N
NPSIMOKYTHHKIB 13 TONApHO PI3HUMH JOBXKUHAMHU CTOPIH.

BizbMeMo ofuH 3 N; NPSIMOKYTHHUKIB, | aHAJOTIYHAM YHHOM pPO3pIKEMO HOro Ha
NPSIMOKYTHUKHA 3 PI3HUMH JOBKHHAMH CTOPIH, NMPUYOMY Tak, MO0 Il JOBXKHHH HE
CHIBIaIAIH 3 JJOBKUHAMHU CTOPIH yCIX N; MPIMOKYTHHKIB.

OtpumaemMo po3pi3aHHsS MOYATKOBOTO KBaJpaTra Ha CKIHYEHHY KUIBKICTB Ny>N;
MPSIMOKYTHHUKIB 3 TMOMApHO PI3HUMHU JOBKUHAMH CTOpiH. [IpomoBKyr0uM aHAIOTIYHUM
YUHOM, OTPUMAEMO HECKIHYEHHY KUTBKICTh YUCEN N, 10 33/I0BOJIbHSIOTH YMOBI 3a/1a4i.
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1. ITo6 e rpadik KIi y = -2021.
yAyHTe rpagpix GymKuii y cos’ (arcty (x — )
y= 2; =tg”(arctgx) +1=x* +1,
cos “ (arctgx)

. 2020 . :

I'padix Pyskmii y= —-2021 — mnapabona 3 BITKaMH Bropy 1

cos®(arctg (x — 7))
BEPIIMHOIO B ToUI (7 ;-1).

2. [2020x + 2021]=1, ne [X] — mina yacTrHA YKCTA.
Ockinbku [2020x + 2021]=1, To 1<2020x+ 2021<2, 3Binku — 2020<2020x< — 2019,
< - 208
2020
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3. CuH KOXXHOTO pa3y HapaxOBYBaB —1131):[ 3arajabHOro yucia Bcix s0mayHb. Ilicas
n+

(n +1) eramy HUM Oynu MOpaxoBaHi MO OJHOMY pa3y Bci s0myHi. OTKe, OCTaHHS 3yCTpid
BiIOymacs Mmij rpyuieto, BiJ IKOT BOHU MOYHHAIU CBil pyX. [Ipy IboMy CHHOM IO OHOMY
pasy Oyiu mmopaxoBaHi i yci si0i1yka Ha s0IyHSIX HaBKOJIO o3epa. Ha mepiux N eTanax BiH

1 .. . .
HapaXOByBdB IIO —2 YaCTHUH1 Bl HHUX, 4 HAa OCTAHHbBOMY — IIOJIOBHHY. I3 PI1BHOCTI1
n+

n 1 .
—+ E =1 3gaxoauMo N=2. Taka CUTYyalllsl peajbHa, SIKI0, HAIIPUKJIAJ, IepeBa pOCiIn Ha

n+2
OJIHAKOBMX BIJICTAHAX MK CYCIIHIMHU 3 HUX, OaThKO pyXaBcs BABIUI IIBHUJIIE 3a CUHA, 1 HA
NEepIINX ABAAIATH SOIYHSIX CUH HapaxoByBaB 1o 10 s61yK, a Ha pemTu aecsaThox — 1o 20.

Biamosine: mis h=2.

4. 3ayBaXMMO, 10 B KOXHOTO JIMLAPA Xo4a O OAWH 3 CYCIJAIB MOBHHEH OyTH
OpexyHoM. Ilokaxemo, 4To OpexyHiB MOBUHHO OyTH HE MEHIIE 7 (TaK MH MOKaXeMO, 110
muuapiB Outeine 18). Criouatky po3rjisitHeMO po30UTTS KiMHAT Ha 6 rpyn (2 KiMHAaTH,
BIJIMIUEHI CIpUM, HE BXOJATh HI B OAHY 3 IPYII).

VY KOoXxHII rpyni NOBUHEH OyTH Xo4da 0 olMH OpexyH (iHakie B OJHOTO 3 JULApiB
rpynu He Oyzne cycifiB OpexyHiB). TakuM unHOM, OpexyHIiB He MeHII 6. JloBeneMo, 1o iX
He Moke OyTtu piBHO 6. [Ipunyctumo cynpotuBHe. Tojl B KOXKHIM 3 BUIIIJIEHUX HA pUC. 7
rpyn Oyne piBHO mo 1 OpexyHOBi. A 1€ 3Ha4YUTh, IO B «CIPUX KIMHATax» TOYHO OyIyTh
JUnapi.

Pucynox 7

Agne Ko 3po0uTH aHAIOTIYHE PO30UTTS, ajie nmoBepHeHe Ha 90 °, MU OTpUMaEMO,
110 I1I€ B IBOX KIMHATax MOBUHHI UTH junapi. L1 4 kiMmHaTH Bi3HAYEH1 HA puUC. 8 CipuM.
3BIJICH BUIUIMBAE, 1110 B LIEHTPAJIbHIN KIMHATI 3000B'13aHUI )KUTU OpEXyH.

Pucynok 8

OcCKiTbKM B KOXHINW 3 6 Tpyn po30UTTA MOBUHEH OyTu piBHO 1 OpexyH, TO B
KiIMHaTax, 3a3Ha4€HUX Ha pUC. 9 cipuM, MOBUHHI KUTHU JIULIAPI.
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Pucynok 9
[ToBepratoun kapTuHKy Ha 90 °, MH OTpUMAaEMoO, IO JIMIAP] TOBUHHI JKUTHU B
KiMHAaTax, 3a3Ha4eHux Ha puc. 10 cipum.

Pucynok 10

AJie ToJIl B KOXKHIN Tpy1i 3 3 «KyTOBUX KIMHAT» Ma€ OyTH HE MEHIIe 2 OpexXyHiB.

I Bcboro OpexyniB Oyzae He menmie 9. Orpumanu npotupiyus. OTxe, OpexyHiB HE
MeHII 7.

[TokaxkeMo, sik MOTJIM TIocenuTUcs 18 muuapiB 1 7 OpexyHiB.
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Bignogiae: 18 numapis.
5. Hexaii o — xomo, modymoBane Ha KC

AK Ha JiaMeTpi, ToAl Touka M JIeXUTh Ha ©, ©
ockinbku Z CMK — npsimuii (puc. 11).

OTtxe, / CPM= 2 CKM=q (BoHU
onupaiotbes Ha 1yry CM komna o).

Hexait T — touka nepetuny npsmux AD i
MP. Bynemo BBaxkaTu, 110 Touka D Jexuth Ha
Bizpi3Ky AT.

Hpyruii BUIAJI0K pO30UpaEThCs T
aHAJIOTTYHO.

Toni «TPD= a (xkytu TPD 1 CPM —
BepTUKaiIbH1). OTXKe, sl TOro, mood JAOBECTH,
mo npsami AD 1 MP nepnenaukymnspHi, Ham
HEO0OX1HO JOBECTH, IO Pucynok 11

2 PDT +0c=%, ne T — Touka nepetuny npsmux MP 1 AD.



Ane sxmo ZPDT = a, To ZPDA= o — , = ZABC= B, OCKiJIbKH YOTUPUKYTHHK
ABCD — Bniucanuii. BK= CK, ockinbku MK — cepeaunnuii neprieHaukyssip g0 BC.
Otxe, « KCM =2 KBM= .

I3 mpsimokyTHOTO TprKyTHHKAa KMC Maemo a+[3 =%. TBepIKEHHS TOBEICHO.

6. BiamiTiMo, 1110 TOBITBHUH MPSMOKYTHHK 3 palliOHATLHAMU JOBXHHAMHU CTOPIH

0< % ;Ep <1, p; ; Mm; n eN, MOXHa po30UTH Ha CKIHYCHHY KIJIbKICTh KBapaTiB 3
parioHaJIbHOK CTOPOHOIO %

[Tokaxxemo, IO SKIIO 3a/aHO JOBUIbHUE HalOlp monmaTHIX ducen @; . a, KeN i
KBaJpaT 3 paliOHATBHOI JOBKUHOIO CTOPOHH 48, TO HOro MOXKHa po3pi3aTé Ha
5 mnpsMokyTHUKIB, Tak, 1mo0 yci 10 1OBXMH CTOpIH LUX NPSIMOKYTHUKIB OyiH
panioHabHI, pi3HI | He JOPIBHIOBAIN KOJHOMY 3 YHCEN @y, ..., Ak, KeN.

[TouHeMo 3 KOHCTPYKIIT MO0 PO3pi3aHHS KBajapaTa 31 CTOpOHOK 13 cM Ha
5 NpSAMOKYTHHKIB Tak, o0 cepen 10 HaTypallbHUX YHCEN, IO 300paXyIOTh JTOBXKUHU
CTOpiH MPSMOKYTHHKIB y CAHTUMETpPAX, HE OYJI0 OTHAKOBHX.

VY 1pomy po3pizaHHi CTOPOHHU YCiX MPSMOKYTHHUKIB TIOMAPHO Pi3H1 1 palliOHAJbHI.

BubGepemo pamionansie ¢> 0 Tak, 1100 yci CTOPOHU NPSIMOKYTHUKIB Oysu Ol
32 ¢ 1 MO0 PI3HMI JOBKUH JOBIJIBHHUX JBOX CTOPIH MPSIMOKYTHHKIB Oyyia OLIBIIO 3a
2 ¢ . IcHye HeckiHUEHHA KITBKICTh CIIOCO0IB BUOpATH TaKe ¢ .

MoaudikyeMo po3pi3aHHs NPIMOKYTHHKA TAKUM YMHOM: CTOPOHH «MaJI€HBKOIO)
NPSIMOKYTHUKA BCEpeanH1 301MbIuMO Ha 2¢ (10 ¢ BIiBO, BIPABO, YBEPX 1 BHU3); TOMAL Y
KOXXHOTO 3 1HIIUX YOTUPHOX MPSMOKYTHUKIB J[BI CTOPOHHU 301JIbIIATHCSA, & IB1 3MEHIIATHCS
Ha &. Y cuwiy BUOOpPY &, yCl CTOPOHHM HOBHUX IT’SIThOX MNPSIMOKYTHUKIB 3aJIMIIATHCS
PI3HUMU.

Okpim TOro, 3a paxyHOK BHOOPY & MH MOYEMO JOCSITH TOTO, 100 JOBKUHH IIHX
CTOpPIH HE JOPIBHIOBAIM KOIHOMY 3 YHCEI ay, ...,akK, , KeN.

Temep mokakeMo, K MOYKHA OTPUMATH HECKIHUCHHME HaOlp uymcen N, 1o
3aI0BOJIbHAIOTHYMOBI 3a/1aui.

MoskemMo BBaXkaTH, 1110 MTOYATKOBUHM KBajapaT Mae noBxkuHy 1. Po3spixkemo #oro Ha

JBa TPSMOKYTHUKH 1 X % I 1 x % [lepmmii 3 1UX MPSAMOKYTHUKIB PO3PIKEMO Ha

KBaJpaTH 3 pallioHaIbHUMHU JOBXHUHAMHU CTOPIH, a TIOTIM KOXKEH 3 IIUX KBaApaTiB MO yep3i
po310°’eMO Ha 5 MNPSIMOKYTHHMKIB Tak, 1100 TOBXUHU CTOPIH LUX MNPSIMOKYTHUKIB HE

. 2 . . .
nopiBHIOBaNIU 1, 3 a TakoX JOBXHMHAM CTOpPIH NPSIMOKYTHHKIB, IKI OTPHUMaHO IpHU

pO3pi3aHHI MONEPeIHIX KBAAPATIB.

OTpuMaeMo po3pi3aHHS IOYATKOBOTO KBajpaTra Ha CKIHYEHHY KUIBKICTh N
MPSIMOKYTHHKIB 3 TIOTIAPHO Pi3HUMU JOBKHUHAMH CTOPIH.

BizbMeMo ofuH 3 N; NPSIMOKYTHHUKIB, | aHAJOTIYHAM YHHOM pPO3pIKEMO HOro Ha
NPSIMOKYTHUKHA 3 PI3HUMH JOBKHHAMH CTOPIH, NMPUYOMY Tak, o0 Il JOBXHHH HE
cHiBHanaIy 3 JOBXKUHAMHU CTOPIH yciX N; MPSIMOKYTHHKIB.

OtpumaemMo po3pi3aHHsS MOYATKOBOTO KBaJpaTa Ha CKIHYCHHY KUIBKICTH Ny>N;
IPSIMOKYTHHUKIB 3 MIONapHO pI3HUMU JOBXUHAMHU CTOPIH.
[TpogoBxyrour aHANOTTYHUM YHUHOM, OTPHUMAEMO HECKIHUEHHY KIJIBKICTh YHCEN N, II0
3aI0BOJIBHSIOTH YMOBI 3a/1a4i.



